Calmodulin-binding proteins of the microfilaments present in isolated brush borders and microvilli of intestinal epithelial cells.
Isolated microfilament cores of intestinal microvilli are known to contain actin and four major associated proteins among which is calmodulin. Immunofluorescence microscopy reveals that calmodulin is present in the microvilli prior to biochemical fractionation of intestinal cells and thus is not bound artifactually during the isolation procedure. Identification of the major microvillus calmodulin-binding protein was achieved by the use of an [125I]calmodulin gel overlay technique. Proteins of microvilli or brush borders were separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. After removal of sodium dodecyl sulfate, direct binding of radiolabeled calmodulin to the separated polypeptides was assayed by autoradiography. Three calmodulin-binding polypeptides are detected in brush borders. Two polypeptides (apparent Mr = 280,000 and 140,000) show Ca2+ -dependent binding, whereas the third polypeptide (Mr = 110,000) can bind calmodulin in the presence or absence of Ca2+. Microvillus core filaments contain only the latter species. Microvillus cores treated with 25 mM Mg2+ retain calmodulin and the 110,000 polypeptide, whereas the other two associated proteins are greatly reduced, consistent with the hypothesis that the 110,000 protein is the major calmodulin-binding protein of the core filament structure. We discuss the currently documentable structure of the core filaments and evaluate the general usefulness of the calmodulin gel overlay technique.